The functional unit of sarcoplasmic reticulum Ca2+-ATPase. Active site titration and fluorescence measurements.
The properties of sarcoplasmic reticulum Ca2+-ATPase have been studied after modification of the ATP high affinity binding site with fluorescein isothiocyanate, both in the membranous state and after solubilization with the nonionic detergent, octaethyleneglycol monododecyl ether. Total inactivation of both membrane-bound and solubilized Ca2+-ATPase requires covalent attachment of 1 mol of fluorescein/mol of enzyme (115,000 g of protein) or per binding site for ATP. Sedimentation velocity studies of soluble enzyme showed that both unlabeled and fluorescein-labeled Ca2+-ATPase were present in a predominantly monomeric form. The phosphorylation level of unlabeled Ca2+-ATPase was unchanged by solubilization. Dephosphorylation measurements at 0 degree C indicated that the phosphorylation is an intermediate in the ATPase reaction catalyzed by solubilized Ca2+-ATPase. Fluorescein labeling of half of the Ca2+-ATPase in the membrane did not influence the enzyme kinetics of the remaining unmodified Ca2+-ATPase. Measurements of both fluorescein and tryptophan fluorescence indicated that the soluble monomer of Ca2+-ATPase like the membrane-bound enzyme exists in a Ca2+-dependent equilibrium between two principal conformations (E and E). E (absence of Ca2+) is unstable in the soluble form, but the pCa dependence of the E - E equilibrium is identical with that of the membranous Ca2+-ATPase (pCa0.5 = 6.7 and Hill coefficient 2). These results suggest that the Ca2+-ATPase polypeptides function with a high degree of independence in the membrane.